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(54) IMAGE PICKUP DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an image pickup device with which images 
within a desired wavelength range can be picked up. 

SOLUTION: This device is provided with plural electrochromic(EC) elements 3-1 to 3-3 
for which the ranges of the wavelengths of light to be transmitted in a light 
transmitting state are mutually different. At least two of these plural EC elements are 
simultaneously controlled into the light transmitting state by a controller 4. The light 
after the all of at least two EC elements controlled into the light transmitting state are 
transmitted through, is received by a detecting element 1. Thus, the image having 
transmission characteristics combining the transmission characteristics owing to two 
EC elements can be picked up. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An imaging device comprising: 

Several electrochromic elements from which the range of wavelength of light 
penetrated in a light transmission state differs mutually. 

A control means which controls simultaneously at least two in said two or more 
electrochromic elements to a light transmission state. 

A light-receiving means to receive light after penetrating all of an electrochromic 
element of at least two sheets controlled by this light transmission state. 

[Claim 2]The imaging device according to claim 1 , wherein said control means 
impresses reverse voltage simultaneously to at least two in said two or more 
electrochromic elements and controls it to a light transmission state. 
[Claim 3]The imaging device according to claim 2, wherein said control means 



impresses reverse voltage simultaneously to two sheets with which a wavelength band 
region penetrated among said two or more electrochromic elements overlaps 
selectively. 

[Claim 4]The imaging device according to any one of claims 1 to 3, wherein each 
shape of two or more of said electrochromic elements is flat plate shape. 
[Claim 5]The imaging device according to claim 4, wherein each of two or more of said 
electrochromic elements is provided in parallel to an acceptance surface of said 
light-receiving means. 

[Claim 6]The imaging device according to any one of claims 1 to 5, wherein material of 
said electrochromic element is tungstic oxide. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to ********** which can picturize the 
picture of the predetermined wavelength range especially about an imaging device. 
[0002] 

[Description of the Prior Art]The imaging device which acquires the picture of the 



specific wavelength range over two or more waves is useful in a well-known 
multi-spectrum sensor (below Multi Spectrum Sensor; abbreviates to MSS) etc. In 
order to acquire a picture for every specified wavelength of this, the method of 
acquiring a picture respectively is known from the former using two or more imaging 
devices which consist of two or more optical systems or detector elements. However, 
now, it becomes on a large scale [ a device ] and complicated, and manufacture and its 
use are difficult. 

[0003]For this reason, the light filter and dichroic mirror which penetrate the light of 
arbitrary wavelength in the front face of a detection apparatus (or reflection) are 
placed, and the method of entering predetermined wavelength in a detector element is 
known. That is, if a light filter, a dichroic mirror, etc. which had the specific transmitted 
wave length characteristic in the front face of a detector element are arranged, the 
spectral characteristic of the light which enters into a detector element is controllable. 
Therefore, the detection wave length belt of the whole device is decided by the 
multiplication of this input wavelength characteristic and the spectral sensitivity 
characteristic of a detector element. 

[0004] However, in this method, the wavelength detectable by a detector element 
cannot be fixed, and cannot change detection wave length after manufacture. In order 
to change detection wave length, it is necessary to exchange a penetration (or 
reflection) filter mechanically. In this case, large-sized and complication of the device 
by a mechanical mechanism, and the fall of the reliability of a mechanical driving part 
become a problem. 

[0005]Then, in order to solve these problems, the electrochromic element (it 
abbreviates to an EC element hereafter) 3 is arranged in the front face of the detector 
element 1, and the art which controls the penetration of the light 5 using an 
electrochromic phenomenon (it abbreviates to EC phenomenon hereafter) is known as 
shown in drawing 5 . If this EC phenomenon is used, it is not necessary to exchange a 
filter mechanically. 

[0006]Here, EC phenomenon means the phenomenon of carrying out the 
oxidation-reduction reaction of the ion conductor with the electrical and electric 
equipment, and changing an absorption-of-light spectrum. That is, the transmissivity 
and the wavelength which can be penetrated of the substance which is an EC element 
are electrically controllable by the electrical and electric equipment. For this reason, if 
this material is put on the front face of the detector element for an image pick-up, the 
detection wave length belt of the device is controllable. 

[0007]The material of the EC element in this example shall be tungstic oxide (W0 3 ). 



Tungstic oxide will become colorlessness (called decolorization) by the oxidation, if 
positive voltage is impressed. And if reverse voltage is impressed, wavelength ranges 
other than a blue wavelength range (nearly 450 nm) will be absorbed by the EC 
element. That is, it has the penetration characteristic centering on this blue 
wavelength range. There are various inorganic compounds and organic materials in the 
material of this EC element, and a material suitable for the use of a device can be 
used. 

[0008]The light intensity (light transmission characteristic) in the state where positive 
voltage was impressed to the EC element, and the light intensity in the state where 
reverse voltage was impressed to the EC element at the figure (b) are shown in 
drawing 6 (a), respectively. 

[0009]If positive voltage is impressed to EC element 3, EC element 3 will not have a 
steep absorption spectrum depending on wavelength, but the light from a target will 
enter into the detector element 1 uniformly over the whole visible wavelength region 
as shown in the figure (a). On the other hand, when reverse voltage is impressed to EC 
element 3, EC element 3 will have a steep absorption spectrum depending on 
wavelength as shown in the figure (b). 

[001 0]For this reason, if the voltage impressed to EC element 3 is controlled using the 
EC controller 4 as shown in drawing 7 , the penetration characteristic of the entering 
light 5 is controllable. Two in the figure is an optical system which enters a target light 
in the detector element 1. 

[001 1]In drawing 8 (a), positive voltage is impressed to EC element 3 from the EC 
controller 4, EC element 3 does not have a steep absorption spectrum depending on 
wavelength, but the light from a target enters into the detector element 1 uniformly 
over the whole visible wavelength region as shown in the figure (b). Therefore, the 
image pick of this device can be uniformly seen over the whole visible wavelength 
zone. 

[001 2]As for drawing 9 (a), from the EC controller 4, the case where reverse voltage is 
impressed to an EC element is shown. When reverse voltage is impressed as shown in 
the figure (b), a reducing action happens by EC phenomenon within an EC element, 
and an EC element has an absorption spectrum in a specific wavelength band (here 
except a blue wavelength range) (slash part in the figure). Therefore, the 
transmissivity of the wavelength which passes EC element 3 makes blue of nearly 450 
nm the maximum, and it falls as wavelength becomes long. Therefore, the detector 
element 1 can detect the blue wavelength of the target best. 

[0013]In drawing 1 0 (a), positive voltage is again impressed from the EC controller 4, 



and the oxidation happens within an EC element shortly. The wavelength absorption 
spectrum generated in drawing 9 of EC element 3 returns to the same state as the 
case of drawing 8 , and stops thereby, having a wavelength characteristic. For this 
reason, it is detectable over the visible wavelength region at large as shown in the 
figure (b). 

[001 4]There are the following in other materials of an EC element. For example, TCNQ 
(the abbreviation for the tetracyano MEKINO dimethane which is organic material) has 
the penetration characteristic in a blue wavelength range. TNF-MN (the abbreviation 
for the trinitro full ORENIDEN malononitrile which is organic material) has the 
penetration characteristic in a green wavelength belt. TetraNF (the abbreviation for 
tetranitro 9 **FURUORENON which is organic material) has the penetration 
characteristic in a red wavelength range. 

[0015]Therefore, if these are used independently, it can have sensitivity in a blue 
wavelength range and green wavelength belt and a red wavelength range, respectively. 
[0016]By the way, the art which adjusts light volume using an EC element, or controls 
light transmittance is indicated also to JP,6-90403,A, JP,58-145277,A, JP,60-54589,A, 
and JP,2-114791,A. 
[0017] 

[Problem(s) to be Solved by the Invention]Among the Patent Gazettes mentioned 
above, JP,6-90403,A and JP.58-145277.A cannot adjust luminosity of the light which 
enters into an image sensor etc. using an EC element, and cannot control a detection 
wave length belt. 

[0018]In JP.2-114791A coloring light of an EC element cannot be entered in an 
image sensor using an EC element, a camera cannot be amended in the color, and 
wavelength of a photographic subject cannot be separated. 

[001 9]The art of extracting the light corresponding to each color of R(red) G(green) B 
(blue) one by one using an EC element is indicated by JP,60-54589,A further again. 
[0020]And this light that carried out sequential extraction was picturized one by one 
with the monochrome image sensor, and the color picture has been obtained 
combining them. However, the wavelength corresponding to one color of the RGB can 
only be extracted, and the picture of the wavelength range of desired cannot be 
picturized. 

[0021] Made in order that this invention may solve the fault of the conventional 
technology mentioned above, the purpose is to provide the imaging device which can 
picturize the picture of the wavelength range of desired. 
[0022] 



[Means for Solving the Problem]This invention is characterized by an imaging device 
comprising the following. 

Several electrochromic elements from which the range of wavelength of light 
penetrated in a light transmission state differs mutually. 

A control means which controls simultaneously at least two in said two or more 
electrochromic elements to a light transmission state. 

A light-receiving means to receive light after penetrating all of an electrochromic 
element of at least two sheets controlled by this light transmission state. 

[0023]In short with this imaging device, two or more EC elements are arranged instead 
of a light filter or a dichroic mirror. Since this EC element can change that transmitted 
wave length belt and transmissivity by a chemical reaction by electrical and electric 
equipment, it can choose arbitrary transmitted wave length electrically. Therefore, an 
imaging device with two or more kinds of detection wave length characteristics is 
realizable by providing two or more EC elements from which the range of wavelength 
of light penetrated in a light transmission state differs mutually, and using combining 
these. 
[0024] 

[Embodiment of the Invention] Next, one gestalt of operation of this invention is 
explained with reference to drawings. 

[0025] Drawing 1 is a schematic diagram showing one gestalt of operation of the 
imaging device by this invention. In the figure, drawing 5 - drawing 10 , and an 
equivalent portion are shown by identical codes, and detailed explanation of the 
portion is omitted. 

[0026]In the figure, this imaging device is constituted including the EC controller 4 
which controls the transmitted wave length belt of the detector element 1 which 
detects the light from a target and is changed into an electrical signal, EC element 3-1 
which filters the light from a target to arbitrary wavelength ranges, and 3-2 and an EC 
element. Although not shown in the figure, the optical system for entering a target 
light in the detector element 1 shall also be established. 

[0027]EC element 3-1 and 3-2 are flat plate shape, and are provided in parallel to the 
acceptance surface of the detector element 1 as shown in the figure. Thus, the 
wavelength range according to the combination of the characteristic of these EC 
elements is detectable by putting in order two EC elements 3-1 and 3-2. 
[0028]EC element 3-1 and the penetration characteristic by 3-2 are shown in drawing 
2. 



[0029] First, the penetration characteristic at the time of impressing positive voltage 
to both EC element 3-1 and 3-2 is shown in the figure (a).Since all the lights from a 
target are penetrated when positive voltage is impressed to both EC elements, the 
light of uniform light intensity enters into the detector element 1 to all the wavelength. 
[0030]On the other hand, since EC element 3-1 has the penetration characteristic as 
shown in the figure (b) and EC element 3-2 penetrates all the lights from a target 
when reverse voltage is impressed to EC element 3-1 and positive voltage is 
impressed to EC element 3-2, The light of the penetration characteristic shown in the 
figure (b) after all enters into the detector element 1. Since EC element 3-1 
penetrates all the lights from a target and EC element 3-2 has the penetration 
characteristic as shown in the figure (c) when positive voltage is impressed to EC 
element 3-1 and reverse voltage is impressed to EC element 3-2, the light of the 
penetration characteristic shown in the figure (c) after all enters into the detector 
element 1. 

[0031]Here, when reverse voltage is simultaneously impressed to EC element 3-1 and 
3-2, the penetration characteristic as shown in the figure (d) is obtained. That is, by 
impressing reverse voltage to EC element 3-1, the penetration characteristic as 
shown in the figure (b) is obtained, and the penetration characteristic as shown in the 
figure (c) is obtained by impressing reverse voltage to EC element 3-2. And the light 
of the wavelength band region of the portion shown with the dashed line in the figure 
(d) is cut, and the characteristic as shown in the figure (d) which penetrates only the 
light of the figure (b) and the wavelength range common to the characteristic of (c) is 
obtained. Eventually, the light of the penetration characteristic as shown in the figure 
(d) enters into the detector element 1 . 

[0032]As mentioned above, by electric control by the EC element and EC controller, 
since the detection wave length characteristic can be chosen arbitrarily, an equipment 
configuration can be simplified. It is because the mechanical mechanism which inserts 
a filter etc. for every detection wave length becomes unnecessary. 
[0033]Since the space which stores a mechanical mechanism becomes unnecessary, 
a device can be miniaturized. And since the mechanical mechanism was lost, reliability 
can be raised. It is because there are no mechanisms to drive, such as a motor, so it 
becomes, without the life of a device being dependent on these lives. 
[0034]Other embodiments of this invention are shown in drawing 3 . In the figure, the 
drawing 1 equivalent portion is shown by identical codes, and detailed explanation of 
the portion is omitted. 

[0035]In the figure, three EC elements 3-1 to 3-3 are arranged. For this reason, if 



these are used independently, respectively, three kinds of detection wave length 
characteristics can be given, and if these [ two ] are combined, the detection wave 
length characteristic of several kinds can be given. If three EC elements 3-1 to 3-3 
are combined, the characteristic as shown in drawing 4 can be obtained. 
[0036]Penetration characteristic ** by EC element 3-3 at the time of impressing 
reverse voltage is shown in the penetration characteristic by EC element 3-2 at the 
time of impressing reverse voltage to the penetration characteristic by EC element 
3-1 at the time of impressing reverse voltage to drawing 4 (a), and the figure (b), and 
the figure (c), respectively. 

[0037]Therefore, when reverse voltage is simultaneously impressed to EC element 
3-1 and 3-2, the light of the penetration characteristic as shown in the figure (d) will 
enter into the detector element 1. When reverse voltage is simultaneously impressed 
to EC element 3-2 and 3-3, the light of the penetration characteristic as shown in the 
figure (e) will enter into the detector element 1 . 

[0038]Also in this case, by electric control by the EC element and EC controller, since 
the detection wave length characteristic can be chosen arbitrarily, an equipment 
configuration can be simplified. Since a device can be miniaturized since the space 
which stores a mechanical mechanism becomes unnecessary, and a mechanical 
mechanism is lost, reliability can be raised. 

[0039]In relation to the statement of a claim, this invention can take the following 
mode further. 

[0040](1) The imaging device according to claim 1, wherein the material of said 
electrochromic element is tetracyano MEKINO dimethane. 

[0041 ](2) The imaging device according to claim 1, wherein the material of said 

electrochromic element is trinitro full ORENIDEN malononitrile. 

[0042](3) the imaging device according to claim 1 which, as for the material of said 

electrochromic element, tetranitro 9 **FURUORENON comes out, and is 

characterized by a certain thing. 

[0043] 

[Effect of the Invention]As explained above, this invention is effective in the imaging 
device which has the desired detection wave length characteristic by two or more 
kinds being realizable by arranging two or more EC elements instead of a light filter or 
a dichroic mirror, and using for it combining these. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the composition of the imaging device by one gestalt 
of operation of this invention. 

[Drawing 2] It is a figure showing the operating characteristic of the imaging device of 
drawing 1 , and (a) shows the characteristic when (d) impresses reverse voltage to 
both two EC elements, when positive voltage is impressed to both two EC elements, 
and (b) and (c) impress reverse voltage only to one side of two EC elements. 
[Drawing 3] It is a figure showing the composition of the imaging device by other 
embodiments of this invention. 

[Drawing 4] It is a figure showing the operating characteristic of the imaging device of 
drawing 3 , and (a) - (c) shows the characteristic when (d) and (e) impress reverse 
voltage to two of three EC elements, when reverse voltage is impressed only to one of 
three EC elements. 

[Drawing 5] It is a figure showing the composition of the conventional imaging device. 
[Drawing 6] The figure showing the light intensity in the state where (a) impressed 
positive voltage to the EC element, and the figure (b) are figures showing the light 
intensity in the state where reverse voltage was impressed to the EC element. 
[Drawing 7] It is a figure showing the more concrete composition of the conventional 
imaging device. 

[Drawing 8] The state to which (a) impressed positive voltage to the EC element, and 



(b) are the figures showing the light intensity in the state. 

[Drawing 9] The state to which (a) impressed reverse voltage to the EC element, and 
(b) are the figures showing the light intensity in the state. 

[Drawing 10] The state to which (a) impressed positive voltage to the EC element, and 
(b) are the figures showing the light intensity in the state. 
[Description of Notations] 

1 Detector element 

2 Optical system 

3-1 - 3-3 EC element 

4 EC controller 

5 Light 



